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1. 2010年 4月-2013年 5月，对长江口及其邻近海域通过 6个航次的调查，
研究了该海区浮游植物群落种类组成的季节性和年际性变化。结果表明，调查海
域 2010-2013年 6个航次浮游植物主要为硅藻和甲藻，硅藻 57属/270种，甲藻
19属/112种。2010-2011年 5个航次调查范围一致，浮游植物种类各航次分别为
50属/107种，39属/102种，50属/108种，54属/121种、42属/124种，种类数
量随时间变化呈现增加的趋势。2013 年 4 月底至 5 月初的航次，调查海域扩大





3. 2010-2013年调查水域春季，浮游植物年际平均细胞密度 2.63×106 cells/L，



















4. 对 2010年 3个航次浮游植物群落种类组成进行研究：3个航次共发现硅
藻 44属/169种，各航次分别为 SC2010-1航次 37属/84种、MC2010-1航次 29属
/73种、MC2010-2航次 31属/78种；3个航次发现甲藻 13属/53种，各航次分
别为 SC2010-1航次 10属/23种、MC2010-1航次 19属/29种、MC2010-2航次 12
属/30种。 
5. 对 2011年 2个航次浮游植物群落种类组成进行研究：2011年 2个航次
共发现硅藻 36 属/120 种、甲藻 15 属/50 种，其中 MC2011-1 航次发现硅藻 37
属/71种、甲藻 11属/24种，MC2011-2航次发现硅藻 29属/86种、甲藻 15属、
38种。 
















和甲藻细胞密度平均值均高于 2011 年春季，2010 年比 2011 年春季浮游植物平
均细胞密度高出 1个数量级。（2）2010和 2011年春季底层硅藻和甲藻高值区从


















动，2011 年未发生南北向移动；浮游植物 2010 年和 2011 年各层高值区主体移








年 5个航次赤潮类型进行分析推测。根据温盐分布规律可推测 2011年 4月比 2010
年 4月更易发生硅藻赤潮；根据硝酸盐浓度限制可推测 2010年 10月赤潮发生概
率较低；根据春季 4～5月份分层硝酸盐和磷酸盐消耗量能够推测 2010年 5月份
































否存在盐度障碍，4种内陆角毛藻：牟氏角毛藻（C. muelleri Lemmermann (Felix 
& Rushforth 1979)）, C. wighamii Brightwell, 科罗拉多角毛藻和未知角毛藻
Chaetoceros sp.从北美各种盐度的栖息地收集并进行分离培养，栖息地类型包括
淡水、咸水和高盐水。将这 4 种内陆角毛藻和海水中的角毛藻的 SSU rDNA 和 


























As typical eutrophic coastal area, Changjiang Estuary and its adjacent waters 
also have high frequency of red tide happening. Diatom and dinoflagellate are main 
composition of marine phytoplankton, and they also the main members of red tide 
algae. This thesis focused on the spatial-temporal features of phytoplankton species 
composition andcell density distribution in Changjiang Estuary and its adjacent waters, 
indicated the phytoplankton community structure and dynamics. Combine the study 
above with related environmental factors, more basic data and academic results can be 
supplied to the red tide study in this area. Meanwhile, this thesis also highlighted on 
another scientific question: the relationship between geographical distribution of 
phytoplankton and salinity. To analysis this question, Chaetoceros Ehrenberg-one 
tyipical diatom genera which was wildly distributed and often forming red tide at the 
coastal area, was used to study whether salinity barrier exist or not. We did research 
on three different sections: morphology, physiology and phylogeny to analysis and 
verificate whether salinity barrier exist on Chaetoceros or not; and to discuss the 
geographical distribution and evolutionary mechanism of Chaetoceros. 
What’s more, salinity was considered to play an important role in the distribution 
of almost all organisms, as well as diatom. For example, ecological groups of diatom 
were usuaslly signed according to salinity concentration. Ditom was split into two 
types: fresh water and marine, species in brackish water were considered to be the 
transitional margin for these two types. Freshwater and marine diatom cannot invade 
into each other, and even happened, it should be rarely and always one direction, from 
marine to freshwater, this hypothesis was called salinity barrier. While according to 
some researches on ecology and molecular study, there were no obviously evidences 
to prove the exist of salinity barrier. In this study, we also used a typical 
diatom-Chaetoceros Ehrenberg to do research on the hypothesis of salinity 
















 1. According to the study on 6 cruises in Changjiang Estuary and its adjacent 
waters from April, 2010 to May, 2013, we analysised the seasonal and inter-annual 
changes of phytoplankton species composition, the results indicated: diatom and 
dinoflagellate are the main phytoplankton of the study area at the 6 cruises from 
2011-2013. Totally 57 genus/ 270 species of diatom, 19 genus/ 112 species of 
dinoflagellate was found in the 6 cruises. The study areas were the same at the 5 
cruises from 2010 to 2011. Phytoplankton compositions of these 5 cruises were: 50 
genus/ 107 species, 39 genus/102 species, 50 genus/108 species, 54 genus/ 121 
species, 42 genus/ 124 species, number of species was increasing with time. Study 
area was expanded to Fujian province at the cruise in 2013. Totally 157 species was 
found at this cruise, including 44 genus/ 105 species diatom and 19 genus/ 52 species 
dinoflagellate. 
2. The structure of phytoplankton community was stable during our study time. 
Diatom was the dominate phytoplankton species, Coscinodiscus Ehrenberg was the 
dominate genus of diatom, while Prorocentrum Ehrenberg was the dominate genus of 
dinoflagellate. Ceratium Schrank/ Coscinodiscus Ehrenberg, species of dinoflagellate/ 
species of diatom and genus of dinoflagellate/ genus of diatom had the same change 
trend. The peaks of these 3 ratios were presented in May of each year, which have a 
positive correlation with the high abundant biomass of red tide species. 
  3. The average cell density of phytoplankton was 2.63×106 cells/L，diatom 
was 4.33×104 cells/L and dinoflagellate was 6.99×105 cells/L when calculating the  
cell density of cruises in Spring from 2010 to 2011. According to the average cell 
density, dinoflagellate had higher contrubtion than diatom. 
4. Research on the phytoplankton species composition of 3 cruises in 2010: 
totally 44 genus/169 species of diatom were found, cruise SC2010-1 37 genus/84 
species、cruise MC2010-1 29 genus/73 species, cruise MC2010-2 31 genus/53 species; 
toally 13 genus/53 species of dinoflagellate were found, cruise SC2010-1 10 genus/23 
species, cruise MC2010-1 19 genus/29 species, cruise MC2010-2 12 genus/30 
species. 
















totally 36 genus/120 species of diatom and 15 genus/50 species of dinoflagellate were 
found. 37 genus/71 species of diatom and 11 genus/24 species of dinoflagellate were 
found in cruise MC2011-1; 29 genus/86 species of diatom and 15 genus/38 species of 
dinoflagellate were found in cruise MC2011-2. 
6. According to the study on interannual phytoplankton dynamics in 2010, we 
can found: (1) Avarage cell density of diatom and dinoflagellate showed a trend of 
higher in Spring and lower in Autumn, this trend was also the same in each layer, 
meaning the average cell density was stable in Changjiang River and its adjacent 
waters; the average cell density of phytoplankton has the same trend as diatom and 
dinoflagellate, indicated the major compositon of phytoplankton dynamics was 
diatom and dinoflagellate.（2）High cell density only presented in Spring, no Autumn 
in 2010; High cell density area of phytoplankton occupied the whole study area in 
surface and middle layers, because the high cell density of diatom moved from coastal 
area to offshore, while at the same time, high cell density of dinoflagellate moved 
from offshore to coastal area in surface and middle layers. (3)High cell density of 
phytoplankton showed a movement from north to south for each layer; high cell 
density of surface dinoflagellate showed a movement from north to south, high cell 
density of middle diatom and middle dinoflagellate both showed a movement from 
north to south, high cell density of bottom diatom showed a movement from south to 
north, high cell density had no movement of bottom dinoflagellate. (4) Vertical 
distribution: Cell density of Diatom and Dinoflagellate showed stratification in spring, 
this also showed out on the vertical distribution of phytoplankton; neither diatom nor 
dinoflagellate have high cell density in each layer in Autumn, so no stratification 
presented in Autumn. 
7. After research on the phytoplanoton dynamics of Spring, 2010 and Spring, 
2011, we found: (1) Average cell density of diatom and dinoflagellate in Spring of 
2010 was higher than Spring of 2011, the average cell density of phytoplankton in 
Spring of 2010 was ten times higher than Spring of 2011. (2) High cell density of 
bottom diatom and bottom dinoflagellate showed a movement from coastal area to 
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